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(54) SHAKE REDUCTION CAMERA 

(57)Abstract: 

PURPOSE: To attain the reduction of shake without 
causing an unnecessary release time lag by shifting to a 
shake reduction mode from a normal photographing 
mode in the case that a shake arithmetic value is larger 
than a shake allowable value. 
CONSTITUTION: This shake reduction camera is 
constituted of a detecting means 1 detecting shake 
information regarding the deterioration of image quality 
caused by the flow of an image, an exposure means 2 
exposing a subject on film, an exposure start controlling 
means 3 controlling the operation start of the exposure 
means 2 in the case that the shake information from the 
shake detecting means 1 meets a specified condition 
and an exposure starting condition changing means 4 
changing the specified condition of an exposure pennission used by the exposure start 
controlling means 3 in accordance with quantity by which the exposure start controlling means 
3 delays the start of exposure. The comparing means of the exposure start controlling means 
3 compares the quanties of the shake information detected and the shake allowable value 
previously set as a value at which the shake is allowed, and a mode switching means shifts 
from the normal photographing mode to the shake reduction mode in the case of the shake 
information is larger than it. 
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* NOTICES * 

Japan Pat.ent Office Is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention blurs, about a reduction camera, especially, detects the 
information about migration of the image by blurring of a camera etc., and relates to the camera which 
has the equipment or this which performs blurring reduction treatment based on this information. 
[0002] 

[Description of the Prior Art] In the conventional camera, when an image flows by an oscillation of a 
camera or sudden motion of a photographic subject, the image quality of a photography image may 
deteriorate. In order to prevent such a defect, the camera which acquires the flow of an image, i.e., the 
information about blurring, and reduces the flow of an image has been proposed. A means to measure an 
oscillation of cameras, such as a small angular-velocity sensor by which amelioration progresses in 
recent years and the engine performance is also called a good oscillating gyroscope by small as a means 
to detect blurring, and an acceleration sensor conventionally considered in utilization, and the thing 
which diverted the photometry element of photographic subject brightness and the photo-electric- 
translation pixel train for ranging in order to measure migration of a photographic subject image are 
proposed. 

[0003] As a method of reducing the above-mentioned blurring which blurred and was detected by the 
detection method, when there are few amounts of the flow of an image, the camera which performs 
exposure to a film is proposed. For example, JP,63-53531,A is indicating the camera of which a shutter 
maintenance means is canceled at the peak of blurring paying attention to the speed of blurring being 
small at the peak event of the variation rate by blurring. Moreover, JP,64-86122,A asks for the 
displacement amplitude and frequency of blurring from the half period of a blurring signal, and is 
indicating the camera which controls an exposure means so that the exposure time comes to the peak of 
the following variation rate. Moreover, in order to detect blurring information, an angular-velocity 
sensor is used for JP,03-92830,A, and when the angular-velocity signal of this angular-velocity sensor is 
below a predetermined value, it is indicating the camera which starts exposure. 
[0004] 

[Problem(s) to be Solved by the Invention] It is premised on the condition that there is no blurring 
coming, after it is performing exposure and exposure becomes possible, when it becomes [ whether each 
above-mentioned conventional blurring reduction camera fulfills conditions predetermined in the signal 
of blurring to the predetermined time after the preparation for exposure is completed, and ] a value 
below a predetermined value. However, after initiation of exposure was attained, it might not restrict 
that blurring became smaller than a predetermined value, but exposure initiation might become 
remarkably slow from the usual exposure initiation timing by waiting for blurring to become small, and 
the shutter chance might be missed. 

[0005] Then, setting a maximum to delay of exposure initiation is also considered. However, it thinks, 
also when exposing in the time over of control of exposure delay, and there is no method of judging 
whether blurring decreases actually in this case. Therefore, although blurring does not decrease, the time 
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lag from release to exposure was extended superfluously, and the scene which is hard to use was also 
produced for the photography person. 

[0006] This invention is made paying attention to such a technical problem, and the place made into the 
object is to offer the blurring reduction camera which can reduce blurring, without producing 
unnecessary release time lag. 
[0007] 

[Means for Solving the Problem and its Function] In order to attain the above-mentioned object, the 1st 
invention In a blurring reduction camera which reduces detected deterioration of image quality blur, 
calculate based on information and according to a flow of an image using this blurring operation value A 
comparison means beforehand defined as an operation value by which the blurring operation was carried 
out [ above-mentioned ], and a value which permits blurring to blur and to compare size relation with an 
allowed value, and a mode switch means which blurs from the usual photography mode and is made to 
shift to reduction mode when the above-mentioned blurring operation value is larger are provided. 
[0008] Moreover, the 2nd invention is set to a blurring reduction camera which reduces detected 
deterioration of image quality calculate by blurring and blurring based on information, and according to 
a flow of an image using this blurring operation value. A comparison means beforehand defined as an 
operation value by which the blurring operation was carried out [ above-mentioned ], and a value which 
permits blurring to blur and to compare size relation with an allowed value. When the above-mentioned 
blurring operation value is larger, a delay means by which only predetermined time delays exposure 
timing, and a modification means to change the above-mentioned blurring allowed value according to a 
time delay by the above-mentioned delay means are provided from the time of an exposure preparation 
completion. 

[0009] moreover, a time check to which the above-mentioned modification means clocks time amount 
from the time of an exposure preparation completion in the 2nd invention in the 3rd invention ~ it has a 
means and an exposure condition relaxation means to ease the above-mentioned blurring allowed value 
according to a time delay. 
[0010] 

[Example] Hereafter, the example of this invention is explained to details with reference to a drawing. A 
blurring detection means 1 for drawing 1 (a) to be drawing showing the basic configuration of the 
blurring reduction camera by this invention, and to detect the blurring information about deterioration of 
the image quality by the flow of an image, An exposure means 2 to expose a photographic subject image 
on a film, and the exposure initiation control means 3 which controls initiation of the above-mentioned 
exposure means of operation when the blurring information from the above-mentioned blurring 
detection means 1 is applied to predetermined conditions. The exposure initiation control means 3 
consists of an exposure start condition modification means 4 to change the predetermined conditions of 
the exposure authorization used by the above-mentioned exposure initiation control means 3 according 
to the amount which delayed initiation of exposure. Here, the exposure initiation control means 3 
possesses a comparison means beforehand defined as a detected value which blurs and permits 
information and blurring to blur and to compare size relation with an allowed value, and the mode 
switch means which blurs from the usual photography mode and is made to shift to reduction mode 
when the above-mentioned blurring information is larger. 

[001 1] moreover, it is shown to drawirig.J. (b) in the exposure start condition modification means 4 ~ as 
-- an exposure time delay ~ a time check ~ a means 41 and an exposure start condition relaxation means 
42 ease the predetermined conditions of exposure authorization according to the amount of delay of the 
exposure time ~ providing - ****-- an exposure time delay - a time check exposure conditions 
change by making the conditions of exposure authorization loose with an exposure start condition 
relaxation means 42 according to the amount of the exposure delay clocked by the means 41 of time 
amount. While preventing delay of the unnecessary exposure time by this, blurring in the case of 
exposure can be reduced. 

[0012] moreover, the exposure time delay which the exposure start condition modification means 4 
clocks in an exposure time delay as other configurations as shown in drawing 1 (c) ~ a time check ~ a 
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means 41, an exposure start condition consolidation means 43 strengthen the predetermined conditions 
of exposure authorization when exposure delay carries out predetermined-time progress, and an 
exposure start condition relaxation means 42 ease the predetermined conditions of exposure 
authorization when a time delay extends provide. It is immediately after initiation of exposure, and since 
the predetermined conditions of exposure authorization can be eased, it can avoid missing a shutter 
chance according to this configuration. 

[0013] Moreover, as shown in drawirig.1 (d), the blurring detection means 1 consists of blurring 
oscillating detection means 1 1 to detect an oscillation of the camera given to a photography person, and, 
specifically, can consist of an angular-velocity sensor and an acceleration sensor. Or the blurring 
detection means 1 consists of photographic subject blurring detection means 12 to detect the information 
about migration of a photographic subject image, as shown in drawing 1 (e), and it should just use the 
change detection means of the output signal of the photometry means for specifically measuring the 
brightness of the photographic subject image which consists of an optoelectric-transducer means, or the 
temporal response detection means of the output of a ranging means. 

[0014] Dr awing 2 (a) is the appearance perspective diagram of the blurring reduction camera concerning 
this example, and the main part 102 of a camera, a lens-barrel 103, the release switch 104, a finder 105, 
a stroboscope 106, photometry equipment 107, distance measuring equipment 108, and the display 
warning device 109 are installed in the camera 101, The main part 102 of a camera is equipped with the 
release switch 104, a finder 105, a stroboscope 106, photometry equipment 107, distance measuring 
equipment 108, the display warning device 109, a control circuit 110, blurring detection equipment 111, 
the film traveller 1 12, and the photography film 1 13 as shown in drawing 2 (b). 
[0015] The above-mentioned film traveller 1 12 performs required for photography an auto-load, 
winding, and rewinding to the photography film 1 13. [ so-called ] Moreover, a photometry and ranging 
are started in the state of the half-push of the release switch 104, and preparations of exposure, such as 
focus adjustment, are started by all push. 

[0016] Moreover, in the lens-barrel 103, the taking lens 103-1 and the aUgner 103-2 are attached, the 
photographic subject light which passed the taking lens 103-1 reaches even to the photography film 1 13 
by actuation of an aligner 103-2, and a photographic subject image is exposed on the photography film 
113. Moreover, some taking lenses 103-1 are used also for a focus. 

[0017] Actuation of a camera 101 is controlled by the control circuit 110 centering on CPU within the 
main part 102 of a camera to predetermined timing, and said exposure initiation control means 3 and an 
exposure start condition modification means 4 to change the predetermined conditions of the exposure 
authorization used by the exposure initiation control means 3 are also constituted as a part of control 
circuit 110. 

[0018] The flow chart of drawing 3 is used for below, and actuation of a camera 101 is briefly explained 
to it. When half-push [ the release switch 104 ], a control circuit 110 starts measurement of the 
photographic subject brightness which uses photometry equipment 107, and measurement of the 
photographic subject distance using distance measuring equipment 108 (steps SI and S2). Moreover, 
blurring detection equipment 111 also starts actuation and performs warning about the existence of 
blurring according to the detected amount of blurring to a user using the display warning device 109 
(step S3, S4). 

[0019] Next, when all push [ the release switch 104 ], a control circuit 110 starts the operation about 
exposure conditions, such as existence of utilization of the exposure time and a stroboscope, so that 
measurement of photographic subject brightness may be ended and the light exposure to a film may 
become proper based on the obtained photometry result (step S7). Moreover, in order to double a focus 
with a photographic subject, based on a ranging result, the focal controller in a taking lens 103-1 is 
driven (step S9). Next, after actuation of the focal controller for doubling a focus with a photographic 
subject is completed and preparation of exposure initiation is completed (step S9), the exposure 
initiation control means 3 in a control circuit 110 and the exposure start condition modification means 4 
operate. 

[0020] Near actuation of the exposure initiation control means 3 directs initiation of exposure to an 
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aligner 103-2, when the predetermined conditions for exposure initiation of the blurring detecting signal 
from blurring detection equipment 1 1 1 are fulfilled (steps SIO and SI 1). This is explained in detail as a 
<exposure initiation control> routine later. 

[0021] Thereby, exposure to the photography film 1 13 is performed to the small timing of blurring. 
When the exposure to a film is completed, frame winding up and the above-mentioned flow are again 
repeated for a film to degree coma using the film traveller 1 12 (steps SI 1 and SI 2). 
[0022] Below, actuation of the exposure initiation control means 3 after an exposure preparation 
completion and the exposure start condition modification means 4 is explained in detail as a <exposure 
initiation control> routine. First, the 1st example is shown in the flow chart of drawing 4 . The exposure 
start condition modification means 4 initializes the conditions of exposure initiation after an exposure 
preparation completion (step S201), That is, it blurs and the value of blurring of the maximum which 
can be regarded as there being no blurring is set up as an allowed value (Bt). Similarly, a means 41 is 
also initialized at the time of an exposure delay hour meter (step S202). This means the actuation which 
clears the below-mentioned counter. 

[0023] Next, the blurring signal (B) from blurring detection equipment 1 1 1 is acquired by the exposure 
initiation control means 3 (step S203). And an above-mentioned blurring allowed value (Bt) and an 
above-mentioned blurring signal (B) are compared (step S204), and when a blurring signal is small, the 
signal of exposure initiation is sent to an aligner 103-2 (step S205). On the other hand, a blurring signal 
blurs, and when larger than an allowed value (Bt), it blurs with a mode switch means and shifts to 
reduction mode, namely, the elapsed time from an exposure preparation completion — an exposure time 
delay ~ a time check — it measures using a means 41 (step S206). This can be measured by 
incrementing a counter a fixed period. 

[0024] And it investigates whether the time amount measured by the means 41 at the time of an 
exposure delay hour meter is below predetermined time (t2) (step S207). Since it is maximum time 
amount progress (time over) of exposure delay when 1 2 hours pass, it progresses to step S205 and 
exposure is started compulsorily. Moreover, when there is no t2 passage of time, it investigates whether 
elapsed time is predetermined time (tl) (step S208), and if it is not tl, it will return to step S203. 
[0025] It is, enlarging a blurring allowed value (Bt) on the other hand, to the value of the level which 
can be put up with even if there is blurring, when predetermined time's (t'sl) passes, and blurring 
permissive conditions are eased (step S209), This is because the case where reach the maximum time 
amount (t2) of delay, and it exposes compulsorily will increase before permitting exposure if it 
continues making the judgment of blurring severe. Exposing compulsorily will mean having not 
managed about the condition of blurring, and the semantics of it which detects blurring will be lost. For 
this reason, even if there is some blurring rather than it permits exposure by no managing, while blurring 
has been large, in order to reduce blurring rather than the time of non-state of control, he is trying to ease 
the allowed value of blurring. Actuation at the above-mentioned step S209 is actuation as an exposure 
start condition relaxation means 42 to ease the predetermined conditions of exposure authorization 
according to the amount of delay of the exposure time. After easing a blurring allowed value (Bt), it 
returns to step S203. 

[0026] Drawing 6 (a) shows relaxation actuation of the above-mentioned exposure start condition 
relaxation means 42. Although it is at the progress event of predetermined time (tl) and relaxation 
actuation is performed once in drawing 6 (a), this invention is not limited to this, but as shown in 
drawing 6 (b) or drawing 6 (c), it may be gradually operated according to elapsed time so that a blurring 
allowed value may be loosened, 

[0027] In addition, for an exposure sequence without sense of incongruity, about 0.4 to 0.5 seconds is 
suitable for the maximum time amount (t2) of the amount of delay of exposure initiation. Moreover, 
about the time amount tl to which the criterion of exposure initiation is changed, about 0.2 seconds is 
considered to be good, a blurring allowed value (Bt) may be calculated and used by the operation based 
on a time delay, is memorized on the table, and in accordance with a time delay, reading appearance of it 
can be carried out and it can also be used. 

[0028] Next, the 2nd example of a <exposure initiation control> routine is explained in detail with 
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reference to the flow chart of draudng 5 . It is the example which moreover blurs for a shutter chance 
strongly in this example, and can also acquire the reduction effect, 

[0029] The exposure start condition modification means 4 initializes the conditions of exposure 
initiation after an exposure preparation completion (step S21 1). Here, the value (bl) of blurring which 
shows the level which can be put up with even if there is blurring is set up as a blurring allowed value 
(Bt). A means 41 is similarly initialized at the time of an exposure delay hour meter (step S212). This 
means clearing the counter mentioned later. 

[0030] Next, the blurring signal (B) from blurring detection equipment 1 1 1 is acquired by the exposure 
initiation control means 3 (step S213). And an above-mentioned blurring allowed value (Bt) and an 
above-mentioned blurring signal (B) are compared (step S214), and when a blurring signal is small, the 
signal of exposure initiation is sent to an aligner 103-2 (step S215). On the other hand, a blurring signal 
(B) blurs, and when larger than an allowed value (Bt), it blurs with a mode switch means and shifts to 
reduction mode, namely, the elapsed time from an exposure preparation completion ~ an exposure time 
delay ~ a time check ~ it measures using a means 41 (step S216). This can be measured by 
incrementing a counter a fixed period. 

[003 1] And it investigates whether the time amount measured by the means 41 at the time of an 
exposure delay hour meter is below predetermined time (t2) (step S217). Since it is maximum time 
amount progress (time over) of exposure delay when 1 2 hours pass, it progresses to step S215 and 
exposure is started compulsorily. On the other hand, when there is no t2 passage of time, it investigates 
whether elapsed time is predetermined time (t3) (step S218). If it is not t3 here, it will investigate 
whether elapsed time is predetermined time (t4) (step S219). When it is not t4, either, it returns to step 
S213. 

[0032] When predetermined time (t3) passes at step S218, it is made small to the value (b2) of the 
maximum which can regard a blurring allowed value (Bt) as there being no blurring (step S220). It is 
because the photograph which makes exposure conditions severe and does not have blurring more is 
acquired between time amount predetermined [ after t3 ] in this. After making a blurring allowed value 
(Bt) small, it returns to step S213. Actuation of step S220 is the example of an exposure start condition 
consolidation means 43 to strengthen the predetermined conditions of exposure authorization of 
operation. 

[0033] Then, when predetermined time (t4) passes, it blurs to the value b3 of the level which can be put 
up with even if there is blurring, and an allowed value (Bt) is enlarged (step S221). This is because the 
case where reach the maximum time amount (t2) of delay, and it exposes compulsorily will increase 
before permitting exposure if it continues making the judgment of blurring severe. Exposing 
compulsorily will mean having not managed about the condition of blurring, and the semantics of it 
which detects blurring will be lost. For this reason, even if there is some blurring rather than it permits 
exposure by no managing, while blurring has been large, in order to reduce blurring rather than the time 
of non-state of control, he is trying to ease the allowed value of blurring. Actuation at the above- 
mentioned step S221 is actuation as an exposure start condition relaxation means 42 to ease the 
predetermined conditions of exposure authorization according to the amount of delay of the exposure 
time. After easing a blurring allowed value (Bt), it returns to step S213, 

[0034] Drawing 7 (a) shows actuation of the above-mentioned exposure start condition modification 
means 4. As shown in drawiri|j.7 (a), the allowed value is changed only at the predetermined time (t3) 
and progress event of (t4), but this invention is not limited to this, but as shown in drawing 7 (b) and 
drawing 7 (c), according to elapsed time, a blurring allowed value may be strengthened gradually or it 
may ease. 

[0035] In addition, even when the above-mentioned blurring allowed value b3 is the same as that of bl, 
it is good. Moreover, the predetermined time amount t2, t3, and t4 is considered that 0.4, 0.1, and about 
0.2 seconds are suitable respectively, moreover, on a table, the blurring allowed value is memorized by 
data, according to a time delay, reading appearance of it may be carried out, it may be used, and may be 
calculated and used based on a time delay. 

[0036] The blurring detection equipment 1 1 1 shown in drawing 2 (b) is explained below. Drawing 8 (a) 
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shows the example of 1 configuration of blurring detection equipment 111, and possesses the 
circumference angular-velocity sensor 200 of the y-axis, the circumference angular-velocity sensor 201 
of a X axis, the focal distance output means 202, and the image passing speed operation means 203. 
Thus, blurring detection equipment can measure the vibrational state of a camera using a well-known 
angular-velocity sensor and a well-known acceleration sensor, and can take the configuration which asks 
for the passing speed of an image in consideration of the focal distance of a taking lens. In a small 
vibrational state like blurring, the passing speed of an image can be approximated to the product of 
angular velocity and a focal distance expressed with the radian. The speed of blurring on a screen flat 
surface is expressed with the square average of the passing speed of x of a screen, and the biaxial 
direction of y. In this case, the output of a sensor can be amplified to the specified quantity, can be 
digitized using an AD converter, and can also carry out data processing by a microprocessor etc. 
[0037] A revolution of the camera of the circumference of the y-axis shown by drawing 8 (b) is 
connected with blurring of the vertical direction of a screen, and the revolution of the circumference of a 
X axis is connected with blurring of the longitudinal direction of a screen, the oscillation corresponding 
to the vertical direction (the direction of y) and longitudinal direction of a screen (x directions) in the 
oscillating direction to detect ~ respectively ~ detecting — compounding it can also ask low cost 
and a space-saving sake — either — the configuration of detecting only an one direction may be used. 
[0038] Moreover, blurring detection equipment 1 1 1 can also take the configuration which acquires the 
migration information on a photographic subject image using an optoelectric transducer. In this case, as 
shown in drawiilS.9 , the configuration which acquires the photographic subject image at the 1st and 2nd 
event by the area sensor, and obtains migration of a time image as the so-called motion vector is 
possible. For this reason, the configuration which has a means to store image data temporarily and 
calculates the amount of correlation of the width and ******** of the image in different 2 event is 
possible. 

[0039] Moreover, it is also possible to apply and detect the correlation operation for using time 
fluctuation of the photographic subject image on the same line sensor for AF, using a 1 -dimensional line 
sensor one or more for which a photographic subject image is not obtained two-dimensional by the area 
sensor, but ** is also used by AF sensor (focus measurement means) of a TTL mold and a passive mold. 

[0040] In this case, under fixed lighting, if there is no blurring, photographic subject brightness is 
processed for obtaining fluctuation according the photographic subject luminance signal from the 
photometry element for measuring photographic subject brightness to time amount, such as differential, 
paying attention to not changing, and it can also be used, considering that it is a blurring signal. 
[0041] Drawing 10 is the example which constituted blurring detection equipment 1 1 1 using the 
acoustic emission sensor for the photographic subject measurement of luminance, and consists of an 
acoustic emission sensor 300, the logarithmic-compression circuit 301, a differentiator 302, AD 
converter 303, and an absolute value operation means 304. First, the quantity of light which measures 
photographic subject brightness by the acoustic emission sensor 300, and is reflected to a film in the 
logarithmic-compression circuit 301 is changed into a controllable unit. Next, fluctuation of that time 
luminance signal is digitized by ejection and AD converter 303 with a differentiator 302, the absolute 
value of brightness change is calculated by taking out the voltage difference from the voltage signal of 
criteria with the absolute value operation means 304, it blurs and the absolute value of change of this 
luminance signal is outputted as a signal. 

[0042] The 3rd example of the <exposure initiation control> routine which performs actuation of the 
exposure initiation control means 3 after an exposure preparation completion and the exposure start 
condition modification means 4 to below using the blurring detection equipment 1 1 1 using the above- 
mentioned acoustic emission sensor is explained. 

[0043] It may be better to have expected blurring which changes with time amount and to control the 
timing of exposure, although it judged whether it would expose only based on the magnitude of blurring 
in the 1st and 2nd example. In the 3rd example, when it is predicted that blurring becomes small after 
this, the example to which exposure is permitted is shown. Therefore, prediction data processing of the 
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signal from blurring detection equipment 1 1 1 is carried out, and the blurring signal last [ it was 
predicted ] which it blurs and predicts to be a signal is used. This is for preventing the mistake of 
assessment of the magnitude of the blurring signal by the error which a prediction operation has. 
[0044] The output (a) of the differentiator 302 of blurring detection equipment 1 1 1 and the example of 
the blurring signal at that time (b) and the prediction signal (c) of a blurring signal are shown in drawing 
11 . Here, a blurring signal is a blurring signal ab solute- value-ized with blurring detection equipment 
111. 

[0045] A prediction operation needs a high order operation and has the amplification effect over a RF by 
the pile of the systematic error of the operation. For the reason, the wave of drawing 1 1 (c) becomes 
what superimposed the noise, although a phase progresses to the wave of drawing 1 1 (b). Therefore, 
when a prediction wave is small, it is not necessarily hard to say that blurring will become small from 
now on. However, when it crosses 0 from the level in which a prediction wave has the value of + which 
shows that there is blurring, or when being set to 0 from level with the value of +, it can be judged that it 
is in the inclination for blurring to decrease considerably. Here, current blurring can know becoming 
small to some extent small further future enough by evaluating the wave amplitude of a blurring signal 
(b). 

[0046] With reference to drawing 12 , actuation of the blurring reduction equipment using the amount 
assessment algorithm of blurring is explained below. The exposure start condition modification means 4 
initializes the conditions of exposure initiation after an exposure preparation completion (step S23 1). 
Next, it blurs and the value of blurring of the maximum which can be regarded as blurring being small is 
set up as an allowed value (Bt). Moreover, a means 41 is also initialized at the time of an exposure delay 
hour meter (step S232). Next, the blurring signal (B) from blurring detection equipment 1 1 1 is acquired 
by the exposure initiation control means 3 (step S233). Furthermore, prediction data processing of a 
blurring signal is performed and a prediction blurring signal (By) is acquired (step S234). 
[0047] Next, at the time of an exposure delay hour meter, a means 41 is used and the elapsed time from 
an exposure preparation completion is measured (step S235). This can be measured by incrementing a 
counter a fixed period, subsequently, the step S236 - an exposure time delay - a time check ~ it 
investigates whether the time amount measured by the means 41 is below predetermined time (t2). Since 
it is maximum time amount progress (time over) of exposure delay when 1 2 hours pass, it is step S237, 
and the signal of exposure initiation is sent to an aligner 103-2, 

[0048] On the other hand, when progress of time amount t2 is not reached, an above-mentioned blurring 
allowed value (Bt) and an above-mentioned blurring signal (B) are compared (step S238), and a blurring 
signal (B) progresses to step S239, in being small. Moreover, when blurring of a blurring signal (B) is 
large, it returns to step S233. 

[0049] It progresses to step S237 without investigating whether elapsed time is longer than 
predetermined time (t5), and strengthening the conditions of exposure authorization with step S239 
more than this, in being long, and exposure is started. Moreover, when elapsed time does not amount to 
t5, in order to strengthen the judgment of blurring, the blurring forecast last at step S240 is (+), and it 
investigates whether this blurring forecast is (-) or (0). About the blurring forecast, it memorizes using a 
storage means to memorize the last result of an operation at least. When the forecast is not (-) or (0) in 
the state of 0 crossing this time, a forecast is memorized (step S241) and it returns to step S233, but 
when conditions are fulfilled, it progresses to step S237 and exposure is started. 

[0050] In addition, it is also possible to combine with the 3rd above-mentioned example actuation of the 
exposure start condition modification means 4 in the 1st or 2nd example shown previously, i.e., the 
actuation which rewrites a blurring allowed value by predetermined time. 
[0051] The technical thought of the following configurations is drawn from the above-mentioned 
concrete example. 

(1) In the blurring reduction equipment of the camera which reduces the detected deterioration of the 
image quality calculate by blurring and blurring based on information, and according to the flow of an 
image using this blurring operation value A comparison means beforehand defined as the operation 
value by which the blurring operation was carried out [ above-mentioned ], and a value which permits 
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blurring to blur and to compare size relation with an allowed value, Blurring reduction equipment of the 
camera characterized by providing a delay means to delay exposure timing by the sequence beforehand 
defined to the time of an exposure preparation completion, and a modification means to change the 
above-mentioned blurring allowed value according to the time delay by the above-mentioned delay 
means when the above-mentioned blurring operation value is larger. 

(2) The sequence of the above-mentioned delay means is blurring reduction equipment of the camera 
given in a configuration (1) characterized by defining a beforehand different time delay. 

(3) The above-mentioned modification means is blurring reduction equipment of the camera given in a 
configuration (1) characterized by going up or descending the above-mentioned blurring allowed value 
continuously to a time delay. 

(4) The above-mentioned modification means is blurring reduction equipment of the camera given in a 
configuration (1) characterized by changing the above-mentioned blurring allowed value gradually to a 
time delay. 

(5) the above ~ modification - a means ~ modification ~ being possible - plurality ~ blurring ~ 
information - being based ~ calculating ~ having had ~ blurring - an operation - a value ~ the above - 
- blurring — an allowed value — changing — things — the feature — ** ~ carrying out — a configuration -- 
(~ one — ) ~ a publication — a camera — blurring ~ reduction — equipment . 

(6) In the blurring reduction equipment of the camera which reduces the detected deterioration of the 
image quality calculate by blurring and blurring based on information, and according to the flow of an 
image using this blurring operation value Either [ a blurring prediction means to predict blurring based 
on the above-mentioned blurring information, and / at least ] the operation value by which the blurring 
operation was carried out [ above-mentioned ], or the operation value by which the blurring prediction 
operation was carried out. A comparison means beforehand defined as a value which permits blurring to 
blur and to compare size with an allowed value, Blurring reduction equipment of the camera 
characterized by providing a delay means to delay exposure timing by the sequence beforehand defined 
to the time of an exposure preparation completion, and a modification means to change the above- 
mentioned blurring allowed value according to the time delay by the above-mentioned delay means 
when the above-mentioned blurring operation value is larger. 

(7) In the blurring reduction equipment of the camera which reduces the detected deterioration of the 
image quality calculate by blurring and blurring based on information, and according to the flow of an 
image using this blurring operation value Either [ a blurring prediction means to predict blurring based 
on the above-mentioned blurring information, and / at least ] the above-mentioned blurring operation 
value or a blurring prediction operation value. When the blurring operation value [, respectively / a 
comparison means defined beforehand to blur and to compare size with an allowed value ] is larger The 
blurring mode in which blurring is reduced based on a blurring operation value, the blurring prediction 
mode in which blurring is reduced based on a blurring prediction operation value, Or blurring reduction 
equipment of the camera characterized by providing the mode switch means switched to the mode which 
corresponds among the blurring reduction modes in which blurring is reduced based on a blurring 
operation value and a blurring prediction operation value. 

(8) Blurring reduction equipment of the camera characterized by providing further the exposure control 
means which controls exposure initiation by changing the blurring allowed value corresponding to the 
time delay from the time of the exposure preparation completion defined beforehand, and this time delay 
according to the mode condition switched by the above-mentioned mode switch means. 

[0052] 

[Effect of the Invention] Since according to the blurring reduction camera concerning this invention 
blurring can be reduced without producing unnecessary release time lag, the user-friendly blurring 
reduction equipment for a photography person can be offered. 



[Translation done.] 
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PURPOSE: To attain the reduction of shake without 
causing an unnecessary release time lag by shifting to 
a shake reduction mode from a normal photographing 
mode in the case that a shake arithmetic value is 
larger than a shake allowable value. 
CONSTITUTION: This shake reduction camera is 
constituted of a detecting means 1 detecting shake 
information regarding the deterioration of image 
quality caused by the flow of an image, an exposure 
means 2 exposing a subject on film, an exposure start 
controlling means 3 controlling the operation start of 
the exposure means 2 in the case that the shake 
information from the shake detecting means 1 meets 
a specified condition and an exposure starting 
condition changing means 4 changing the specified 
condition of an exposure permission used by the 
exposure start controlling means 3 in accordance with 
quantity by which the exposure start controlling 

means 3 delays the start of exposure. The comparing means of the exposure start controlling 
means 3 compares the quanties of the shake information detected and the shake allowable 

value previously set as a value at which the shake is allowed, and a mode switching means 
shifts from the normal photographing mode to the shake reduction mode in the case of the 
shake information is larger than it. 
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